Pig oocyte vitrification by Cryotop method and the activation of the apoptotic cascade.
Oocyte and embryo cryopreservation has been applied successfully in many mammalian species. Nevertheless, pig oocytes, because of their greater susceptibility to cryoinjuries, have shown a reduced ability to be fertilized in vitro and a lower developmental competence. The aim of this study was to evaluate the apoptotic status of porcine oocytes vitrified by Cryotop method. We assessed three parameters linked to the activation of the apoptotic cascade: the exteriorization of phosphatidylserine using Annexin V, the caspase activation using FITC-VAD-FMK and the alteration of plasma membrane permeability employing YO-PRO-1. These assays were performed on control oocytes, oocytes exposed to vitrification solutions (toxicity control) and vitrified oocytes either immediately after warming or after incubation for 2h into maturation medium. The exposition to vitrification solutions triggered an increase of the percentage of oocytes both faintly (VAD+ PI-) and strongly (VAD++ PI-) labeled by FITC-VAD-FMK but not a significant modification of the number of oocytes Annexin V (A+ PI-, early apoptotic) and YO-PRO-1(YP+ PI-, apoptotic) positive in comparison with control oocytes. Oocytes submitted to the whole vitrification procedure showed a rise of the percentage of early apoptotic oocytes (A+ PI-) and FITC-VAD-FMK positive oocytes (VAD+/VAD++ PI-) and a contemporaneous increase of the number of dead oocytes (PI+). On the contrary, vitrified oocytes analyzed immediately after warming did not show a significant increase in the percentage of apoptotic oocytes (YO-PRO-1+/PI-) as compared with the control. Post warming incubation for 2h into maturation medium, in comparison with oocytes analyzed immediately after warming, did not induce any increase in the percentage of early apoptotic (A+ P-) oocytes while a decrease of the percentage of VAD+/PI- oocytes and a contemporaneous increase of VAD-/PI- oocytes were observed. Moreover, the post-warming incubation induced a rise of the percentage of apoptotic oocytes (YO-PRO-1+/PI-). All these data confirm the involvement of apoptotic mechanisms on the injuries induced by vitrification procedure in pig oocytes; explanation of this phenomenon could be useful to improve oocytes' cryopreservation protocols.